Ultrastructural organization of slice cultures from rat visual cortex.
We have been studying the fine structural organization of slice cultures prepared from the visual cortex of 6-day-old rats and cultured for 2 weeks using a roller culture technique. Neurons in culture exhibited the characteristic cytological differences between perikarya, axons and dendrites. Neuronal and glial processes formed a dense neuropil with minimal extracellular spaces, and within the neuropil there were numerous synaptic contacts. Both morphological types of cortical synapses, type I (asymmetrical) and type II (symmetrical) could be readily identified in slice cultures. The pattern of synaptic connections in culture was remarkably similar to that observed in normal cerebral cortex; asymmetrical synapses were usually found in contact with dendritic spines, less frequently with dendritic shafts, and never on perikarya, whereas symmetrical synapses were found mostly on perikarya, occasionally on dendritic shafts but never on dendritic spines. Synaptic morphology appeared mature after 2 weeks in vitro and did not show the immature features observed at the time of culture preparation. Taken together with our previous light microscopic studies, these results indicate that cortical slice cultures are organotypically organized and serve as a useful model to study mechanisms of cortical development and plasticity.